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METHOD OF FORBUNG A MONO AlAMETER WELLBORE CASD4G 
Cross Reference To delated Applications 
1001) The present application claims the benefit of the filing da^ of (1) U.S. provisional patent 
application serial no. 60/399,240, attorney docket no 25791.1 1 1, filed on 7^9/2002, , the disclosure of 
which is incorporated herein by reference. 

[002] The present application is related to the following: (1) U.S. patent ^plication serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,1 13, (5) U.S. 
patent application serial no. 09/523,460, attorney docket no. 25791.1 1,02, filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512,895, attorn^ docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/51 1,941, attorney docket no. 25791. 16;02, filed on 2/24/2000, (8) U.S. 
patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCT 
patent q>plication serial no. PCT/USOO/1 8635, attorney docket no. 25791 .25.02, filed on 7/9/2000, (1 1) 
U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed on 
1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791 .36, filed on 10/1 2/1 999, (1 5) U.S. provisional patent application serial no. 60/1 59,033, 
attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, (19) U.S. provisional 
patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. 
provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) 
U.S. provisional patent application serial no. 60)^37,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney docket no. 25791.50, 
filed on 2/20/2001, (23) U.S. provisional patent application serial no. 60^62,434, attorney docket no. 
25791.51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, 
attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application 
serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility 
patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30)U.S. utility 
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patent application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 12/27^001, 
(32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 
1/7/2002, (33) U.S. provisional patent application serial no. 60/372,048, attorney docket no. 25791.93, 
filed on 4/12/2002, (34) U.S. provisional patent application serial no. 60/380,147, attorney docket no. 
25791.104, filed on 5/6/2002, (35) U.S. provisional patent application serial no. 60/387,486, attorney 
docket no. 25791.107, filed on 6/10/2002, (36) U.S. provisional patent application serial no. 60/387,961, 
attorney docket no. 25791.108, filed on 6/12/2002, (37) U.S. provisional patent application serial no. 
60/391,703, attorney docket no. 25791.90, filed on 6/26^002, (38) U.S. provisional patent application 
serial no. 60/397,284, attorney docket no. 25791 . 1 06, filed on 7/19/2002, and (39) U.S. provisional patent 
application serial no. 60/398,061, attorney docket no. 25791.1 10, filed on 7/24/2002, the disclosures of 
which are incorporated herein by reference. 

Background of the Invention 
[003] This invention relates generally to oil and exploration, and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploration. 

[004] Conventionally, v4ien a wellbore is created, a number of casings are installed in the borehole 
to prevent collapse of the borehole wall and to prevent undesired outflow of drilling fluid into the 
formation or inflow of fluid fit>m the formation into the borehole. The borehole is drilled in intervals 
whereby a casing which is to be installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure the casing of the lower 
interval is of smaller diameter than the casing of the upper interval. Thus, the casings are in a nested 
arrangement with casing diameters decreasing in downward direction. Cement annuli are provided 
between the outer surfaces of the casings and the borehole wall to seal the casings fi'om the borehole wall. 
As a consequence of this nested arrangement a relatively large borehole diameter is required at the upper 
part of the wellbore. Such a large borehole diameter involves increased costs due to heavy casing handling 
equipment, large drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, increased 
drilling rig time is involved due to required cement pumping, cement hardening, required equipment 
changes due to large variations in hole diameters drilled in the course of the well, and the large volume of 
cuttings drilled and removed. 

|005] The present invention is directed to overcoming one or more of the limitations of the existing 
procedures for forming new sections of casing in a wellbore. 

Summary of the Invention 
[006] According to one aspect of the present invention, a method of forming a wellbore casing 
within a borehole that traverses a subterranean formation is provided that includes positioning a first 
wellbore casing within and coupling the first wellbore casing to the borehole, positioning a second 
wellbore casing within the borehole that overlaps with and is coupled to the first wellbore casing, 
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positioning a tubular liner within the borehole that overlaps with and is coupled to at least a portion of the 
second wellbore casing, extending the length of the borehole, decoupling the tubular liner from tiie second 
wellbore casing and removing the tubular liner from the borehole, and positioning a third wellbore casing 
within the borehole that overlaps with and is coupled to the second wellbore casing. 
(0071 According to another aspect of the present invention, a system for forming a wellbore casing 
within a borehole that traverses a subterranean formation is provided that includes means for positioning a 
first wellbore casing within and coupling the first wellbore casing to the borehole, means for positioning a 
second wellbore casing within the borehole that overlaps witii and is coupled to the first wellbore casing, 
means for positioning a tubular liner within the borehole that overlaps with and is coupled to at least a 
portion of the second wellbore casing, means for ext^ding the length of the borehole, means for 
decoupling the tubular liner from the second wellbore casing and removing the tubular liner from tiie 
borehole, and means for positioning a third wellbore casing within the borehole that overlaps with and is 
coupled to the second wellbore casing. 

Brief Description of the Drawings 
(0081 FIG. 1 is a fragmentary cross-sectional illustration of the placement of a first wellbore casing 
within a borehole that traverses a subterranean formation. 

[0091 Fig- 2 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 after placing a 
second wellbore casing within the borehole that overlaps with a portion of the first wellbore casing. 
(00101 Fig- 3 is a fragmentary cross-sectional illustration of the apparatus of Fig. 2 after radially 
expanding and plastically deforming the overlapping portions of the first and second wellbore casings and 
the remaining portion of the second wellbore casing. 

(00111 Fig. 4 is a fragmentary cross-sectional illustration of tfie apparatus of Fig. 3 after placing a 
temporary tubular liner within the second wellbore casing. 

[00121 Fig- 5 is a fragmentary cross sectional of the apparatus of Fig. 4 after extending the length of 
the borehole. 

[00131 Fig. 6 is a fragmentary cross-sectional illustration of the apparatus of Fig. 5 after removing the 
temporary tubular liner from the borehole. 

[00141 Fig. 7 is a fragmentary cross sectional illustration of the apparatus of Fig. 6 after placing a 
third wellbore casing that overlaps with a portion of the second wellbore casing. 

Detailed Description of the Illustrative Embodiments 
[00151 Referring to Fig. 1 , a borehole 1 0 that traverses a subterranean formation 12 includes a first 
wellbore casing 14 that is positioned within and coupled to the borehole. In several exemplary 
embodiments, the first wellbore casing 14 may, for example, be positioned within and coupled to tiie 
borehole 1 0 using any number of conventional methods and apparatus, that may or may not include radial 
expansion and plastic deformation of the first wellbore casing 1 4, and/or using one or more of the methods 
and apparatus disclosed in one or more of the following: ( 1 ) U.S. patent application serial no. 09/454, 1 39, 
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attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791,8.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,113, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 
application serial no. 09/511,941, attorney docket no, 25791.16.02, filed on 2/24/2000, (8) U.S. patent 
application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 
application serial no. 09/559, 122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCX patent 
application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (1 1) U.S. 
provisional patent application serial no. 60/162,671, attorney docket no. 25791 .27, filed on 1 1/1/1999, (12) 
U.S. provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1999, (13) U.S. provisional patent application SCTial no. 60/159,082, attorney docket no. 25791.34, 
filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 
25791.36, filed on 10/12/1999, (15) U.S. provisional patent applicatitHi serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, 
attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 
60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent application 
serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/22 1 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. 
provisional patent application serial no. 60/237,334, attorney docket no. 2579 1 .48, filed on 1 0/2/2000, (22) 
U.S. provisional patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, 
filed on 1/17/2001, (24) U.S, provisional patent application serial no.: 60/259,486, attorney docket no. 
2579 1 .52, filed on 1/3/200 1 , (25) U.S. provisional patent application serial no. 60/303,740, attorney docket 
no. 25791 .61, filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/3 13,453, attorney 
docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, 
attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791 .69, filed on 10/3/2001 , (30) U.S. utility patent application 
serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (31) U.S. provisional patent 
application serial no. 60/343,674, attorney docket no. 25791.68, filed on 12/27/2001, (32) U.S. provisional 
patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002, (33) U.S. 
provisional patent application serial no. 60/372,048, attorney docket no. 25791.93, filed on 4/12/2002, (34) 
U.S. provisional patent application serial no. 60/380,147, attorney docket no. 25791.104, filed on 
5/6/2002, (35) U.S. provisional patent application serial no. 60/387,486, attorney docket no. 25791.107, 
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filed on 6/10/2002, (36) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 
25791.108, filed on 6/12/2002, (37) U.S. provisional patent application serial no. 60/391,703, attorney 
docket no. 2579 1 .90, filed on 6/26/2002, (38) U.S. provisional patent application serial no. 60/397,284, 
attorney docket no. 2579 1 . 1 06, filed on 7/1 9/2002, and (39) U.S. provisional patent application serial no. 
60/398,061, attorney docket no. 25791 .1 10, filed on 7/24/2002, the disclosures of which are incorporated 
herein by reference. 

[0016] Referring to Fig. 2, a second wellbore casing 16 is then positioned within the borehole 10 and 
overlappingly coupled to a lower portion of the first wellbore casing 14. In several exemplary 
embodiments, the second wellbore casing 1 6 may, for example, be coupled to the lower portion of the first 
wellbore casing 1 4 using any number of conventional methods and apparatus, that may or may not include 
radial mansion and plastic deformation of the second wellbore casing 16, and/or using one or more of the 
methods and apparatus disclosed in one or more of the following: (1) U.S. patent application serial no. 
09/454,139, attorn^ docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,1 13, (5) U.S. 
patent application serial no. 09/523,460, attorney docket no. 25791. Ih02, filed on 3/10^000, (6) U.S. 
patent application serial no. 09/512,895, attorney docket no. 25791.12^02, filed on 2/24/2000, (7) U.S. 
patent ^plication serial no. 09/51 1,941, attorney docket no. 25791.16^02, filed on 2/24/2000, (8) U.S. 
patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (1 0) PCT 
patent application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (1 1) 
U.S, provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed on 
11/1/1 999, (12) U.S. provisional patent application serial no. 60/1 54,047, attorney docket no. 25791 .29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791 .36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, 
attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional 
patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. 
provisional patent application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/1 8/2000, (21) 
U.S. provisional patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney docket no. 25791.50, 
filed on 2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, attorney docket no. 
25791.51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 60/259,486, attorney 
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docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisiooal patent application serial no. 60/303,740, 
attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent application serial no. 
60/3 13,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application 
serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/3318,386, attorney docket no. 25791.67.02, fil^ on 9/10/2001, (29) U.S. utility 
patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility 
patent application serial no. 10/016,467, attorney docket no. 25791.70i filed on 12/10/2001, (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no; 25791.68, filed on 12/27/2001, 
(32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 
1/7/2002, (33) U.S. provisional patent application serial no. 60/372,048, attorney docket no. 25791.93, 
filed on 4/12/2002, (34) U.S. provisional patent application serial no. 60/380,147, attorney docket no. 
25791.104, filed on 5/6^002, (35) U.S. provisional pat^t applicatioi) serial no. 60/387,486, attorney 
docket no. 25791 .107, filed on 6/10/2002, (36) U.S. provisional patent application serial no. 60/387,961, 
attorney docket no. 25791.108, filed on 6/12/2002, (37) U.S. provisimal patent application serial no. 
60/391,703, attorney docket no. 25791.90, filed on 6/26/2002, (38) U.S. provisional patent application 
serial no. 60/397,284, attorney docket no. 25791.106, filed on 7/19/2002, and (39)U.S. provisional patent 
application serial no. 60/398,061, attorney docket no. 25791.1 10, filed pn 7/24/2002, the disclosures of 
which are incorporated herein by reference. 

(0017) Referring to Fig. 3, die overlapping portions of the first andisecond wellbore casings, 14 and 
1 6, respectively, as well as die remaining portion of second wellbore casing that does not overlap with the 
first wellbore casmg are flien radially expanded and plastically deformed. As a result, in an exemplary 
embodiment, the inside diameters of the first wellbore casing 1 4 and the radially expanded and plastically 
defomited portion of the second wellbore casing 16 are substantially equal. In this manner, a mono 
diameter wellbore casing is provided that includes the first and second wellbore casings, 14 and 16, that 
includes a substantially constant inside diameter throughout. In several exemplary embodiments, the 
overlapping portions of the first and second wellbore casings, 14 and 16, respectively, as well as the 
remaining portion of second wellbore casing may be radially expanded and plastically deformed using, for 
example, conventional methods and apparatus and/or one or more of the methods and apparatus disclosed 
in the following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed 
on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791 .7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/1 0/2000, (4) U.S. patent no. 6,328, 11 3, (5) U.S. patent application serial no. 09/523,460, attorney docket 
no. 25791 .1 1 .02, filed on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791 .12.02, filed on 2/24/2000, (7) U.S. patent application serial no.: 09/51 1,941, attorney docket no. 
25791 .16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no., 09/559,122, attorney docket no. 
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25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. PCT/USOO/18635, attorney docket 
no. 25791.25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial no. 60/162,671, attorney 
docket no. 25791 .27, filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154.047, 
attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 
60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application 
serial no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16)U.S. provisional 
patent application serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, 
(18) U.S. provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed on 
7/28/2000, (19) U.S. provisional patent cf>plication serial no. 60/221,645, attorney docket no. 25791.46, 
filed on 7/28/2000, (20) U.S. provisional patent q^plication serial no. 60/233,638, attorney docket no. 
25791.47, filed on 9/18/2000, (21) U.S. provisional patent ^plication serial no. 60/237,334, attorney 
docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, 
attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 
60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent 
application serial no. 60/303,740, attorney docket no. 25791 .61, filed on 7/6/2001, (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. 
provisional patent application serial no. 60/3 17,985, attorney docket no. 25791 .67, filed on 9/6/2001, (28) 
U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 25791.67.02, filed on 
9/1 0/200 1 , (29) U.S. utility patent application serial no. 09/969,922, attorney docket no, 25791 .69, filed on 
10/3/2001, (30) U.S. utility patent application serial no. 10/016,467, attorney docket no. 25791 .70, filed on 
1 2/10/2001 ,(31) U.S. provisional patent application serial no. 60/343,674, attorney docket no. 2579 1 .68, 
filed on 12/27/2001, (32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 
25791 .92, filed on 1/7/2002, (33) U.S. provisional patent application serial no. 60/372,048, attorney docket 
no. 25791 .93, filed on 4/12/2002, (34) U.S. provisional patent application serial no. 60/380,147, attorney 
docket no. 25791.104, filed on 5/6/2002, (35) U.S. provisional patent application serial no. 60/387,486, 
attorney docket no. 25791.107, filed on 6/10/2002, (36) U.S. provisic»ial patent application serial no. 
60/387,961, attorney docket no. 25791 .108, filed on 6/12/2002, (37) U.S. provisional patent application 
serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002, (38) U.S. provisional patent 
application serial no. 60/397,284, attorney docket no. 25791.106, filed on 7/19/2002, and (39) U.S. 
provisional patent application serial no. 60/398,06 1 , attorney docket no. 2579 1 . 1 1 0, filed on 7/24/2002, the 
disclosures of which are incorporated herein by reference. 

[00181 Referring to Fig. 4, a tubular liner 1 8 may then be positioned within and coupled to the second 
wellbore casing 16. In several exemplary embodiments, the tubular liner 18 may positioned within and 
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coupled to the second wellbore casing 1 6 using using any number of conventional methods and apparatus, 
that may or may not include radial expansion and plastic deformation of the tubular liner 1 8, and/or using 
one or more of the methods and s^paratus disclosed in one or more qf the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, fildd on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791 .8.02, filed on 2/10/2000, (4) U.S. patent no. 
6,328,1 13, (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791.1 1 .02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 
2^4/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 
6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, (10) PCX patent application serial no. PCT/USOO/1 8635, attorney docket no. 25791 .25.02, filed 
on 7/9/2000, (1 1) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791 .27, 
filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent ^plication serial no. 60/159,039, 
attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisicaial patent application serial no. 
60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent 
application serial no. 60/1 65,228, attorney docket no. 2579 1 .39, filed on 1 1 /1 2/1 999, (1 8) U.S. provisional 
patent application serial no. 60/221,443, attorney docket no. 25791,45, filed on 7/28/2000, (19) U.S. 
provisional patent application serial no. 60/221,645, attorney docket no. 25791 .46, filed on 7^8/2000, (20) 
U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/1 8/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney docket no, 25791 .48, 
filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney docket no. 
25791.50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, attorney 
docket no. 25791 .5 1, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 60/259,486, 
attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application serial no. 
60/303,740, attorney docket no. 25791 .61 , filed on 7/6/2001, (26) U.S. provisional patent application serial 
no. 60/3 1 3,453, attorney docket no. 25791 .59, filed on 8/20/2001, (27)U.S. provisional patent application 
serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/33 1 8,386, attorney docket no. 25791 .67.02, filed on 9/10/2001, (29) U.S. utility 
patent application serial no. 09/969,922, attorney docket no. 25791 .69, fUed on 10/3/2001, (30) U.S. utility 
patent application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791 .68, filed on 12/27/2001, 
(32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 
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1/7/2002, (33) U.S. provisional patent application serial no. 60/372,048, attorney docket no. 2579L93, 
filed on 4/12/2002, (34) U.S. provisional patent application serial no. 60/380,147, attorney docket no. 
25791.104, filed on 5/6/2002, (35) U.S. provisional patent application serial no. 60/387,486, attorney 
docket no. 25791.107, filed on 6/10/2002, (36)U.S. provisional patent application serial no. 60/387,961, 
attorney docket no. 25791.108, filed on 6/12/2002, (37) U.S. provisional patent application serial no. 
60/391,703, attorney docket no. 25791.90, filed on 6/26/2002, (38) U.S. provisional patent supplication 
serial no. 60/397,284, attorney docket no. 25791 . 106, filed on 7/19/2002, and (39) U.S. provisional patent 
application serial no. 60/398,061, attorney docket no. 25791.1 10, filed on 7/24/2002, the disclosures of 
which are incoxporated herein by refer^ce. 

[0019] In an exemplaiy embodiment, the tubular liner 1 8 is coupled to die entire length of the second 
wellbore casing 16. 

[0020] Referring to Fig. 5, the length of the borehole 10 may then be extended in a conventional 
manner using, for example, a drilling apparatus. In an exemplary embodiment, the coupling of the tubular 
liner 1 8 to the second wellbore casing 16 reduces the risk of a collapse of the second wellbore casing 
during the drilling opemtion. In this manner, the f(»rmation of a mono diameter wellbore casing widiin the 
borehole 1 0 may be provide with a reduced risk of a collapse of the mono diameter wellbore casing. In an 
exemplary experimental implementation of the present illustrative embodiment, the collapse strength of the 
combination of the second wellbore casing 16 and &e tubular Imer 1 8 was about three and a half times 
greater than the collapse strength of the second wellbore casing 16 alone. 

[0021 ] Referring to Fig. 6, the tubular liner 1 8 is then decoupled from the second wellbore casing 1 6 
and removed fix)m the borehole 10. In an exemplary embodiment, the tubular liner 18 may be decoupled 
firom the second wellbore casing 16 and removed from the borehole 10 using conventional methods and 
q)paratus. 

[0022] Referring to Fig. 7, a third wellbore casing 20 is then positioned within the borehole 1 0 and 
coupled to a lower portion of the second wellbore casing 1 6. In several exemplary embodiments, the third 
wellbore casing 20 may, for example, be coupled to the lower portion of the second wellbore casing 16 
using any number of conventional methods and apparatus, that may or may not include radial expansion 
and plastic deformation of the third wellbore casing 20, and/or using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application serial no. 09/454,139, 
attomey docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent ^plication serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,113, (5) U.S. patent 
application serial no. 09/523,460, attomey docket no. 25791. 11. 02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 
application serial no. 09/51 1,941, attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent 
application serial no. 09/588,946, attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

9 



wo 2*MM/01 1 776 PCT/US2a03/020870 

application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCX patent 
application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 60/162,671, attwney docket no. 25791.27, filed on 1 1/1/1999, (12) 
U.S. provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, 
filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 
25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, 
attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 
60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent application 
serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applk^tion serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. 
provisional patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) 
U.S. provisional patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, 
filed on 1/17/2001, (24) U.S, provisional patent application serial no. lSO/259,486, attorney docket no. 
2579 1 .52, filed on 1/3/2001, (25) U.S. provisional patent application sot$1 no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/3 13,453, attorney 
docket no. 25791.59, filed on 8^0/2001, (27) U.S. provisional patent application serial no. 60/317,985, 
attom&y docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no.. 
60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility patent application 
serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (31) U.S. provisional patent 
application serial no. 60/343,674, attorney docket no. 25791 .68, filed on 12/27/2001, (32) U.S. provisional 
patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002, (33) U.S. 
provisional patent application serial no. 60/372,048, attorney docket no. 25791 .93, filed on 4/12/2002, (34) 
U.S. provisional patent application serial no. 60/380,147, attorney pocket no. 25791.104, filed on 
5/6/2002, (35) U.S. provisional patent application serial no. 60/387,486, attorney docket no. 25791 .107, 
filed on 6/10/2002, (36) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 
25791.108, filed on 6/12/2002, (37) U.S. provisional patent application serial no. 60/391,703, attorney 
docket no. 25791 .90, filed on 6/26/2002, (38) U.S. provisional patent application serial no. 60/397,284, 
attorney docket no. 25791 .106, filed on 7/19/2002, and (39) U.S. provisional patent application serial no. 
60/398,061, attorney docket no. 25791 .110, filed on 7/24/2002, the disclosures of which are incorporated 
herein by reference. 
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10023] In an exemplary embodLtnent, die teachings of the operatioDal steps illustrated and described 
above with reference to Fig. 3 may then be repeated to provide a mono diameter wellbore casmg that 
includes the first, second, and third wellbore casings, 14, 16, and 20, respectively. More generally, in an 
exemplary embodiment, the teachings of the operational steps illustrated and described above with 
reference to Figs. 1 -7 may be repeated an indefinite number of times to provide a virtually unlimited lengdi 
mono diameter wellbore casing that includes a virtually limitless number of wellbore casings. 
[0024] In several alternative embodiments, the radial expansion and plastic deformation of the 
overlapping portions of the first and second wellbore casings, 1 4 and 1 6, and the remaining portion of the 
second wellbore casing is omitted. 

[0025] A method of forming a wellbore casing within a borehole that traverses a subterranean 
formation has been described that includes positioning a first wellbore casing within and coupling the first 
wellbore casing to the borehole, positioning a second wellbore casing widiin the borehole that overlaps 
with and is coupled to the first wellbore casmg, positioning a tubular luier within the bordiole that overlaps 
with and is coupled to at least a portion of the second wellbore casing, extending the length of the 
borehole, decoupling tfie tubular liner fi'om the second wellbore casing and removing the tubular lin^ fix>m 
the borehole, and positioning a third wellbore casing within the borehote that overlq)s with and is coupled 
to the seoHid wellbore casing. In an exemplary embodiment, the method fiirther includes radially 
expanding and plastically deforming the ov^lappmg portions of the first and second wellbore casings, and 
radially expanding and plastically the portion of die second wellbore casing that does not overlap widi the 
first wellbore casing. In an exemplary embodiment, flie inside diameters of the first wellbore casing and 
the second wellbore casing are substantially equal. In an exemplary embodiment, the inside diameters of 
the first wellbore casing and the second wellbore casing are substantially constant In an exemplary 
embodiment, the metliod further includes radially expanding and plastically deformuig the overlapping 
portions of the second and third wellbore casings, and radially expanding and plastically the portion of the 
third wellbore casing that does not overlap with the second wellbore casing. In an exemplary embodiment, 
the inside diameters of the second wellbore casing and the third wellbore casing are substantially equal. In 
an exemplary embodiment, the inside diameters of the second wellbore casing and the third wellbore 
casing are substantially constant. In an exemplary embodiment, the method fiirther includes radially 
expanding and plastically deforming the overlapping portions of the second and third wellbore casings, and 
radially expanding and plastically tiie portion of the third wellbore casing that does not overlap with the 
second wellbore casing. In an exemplary embodiment, the inside diameters of the first, second, and third 
wellbore casings are substantially equal. In an exemplary embodiment, the inside diameters of the first, 
second, and third wellbore casings are substantially constant. 

[0026] A system for forming a wellbore casing within a borehole that traverses a subterranean 
formation has been described that includes means for positioning a first wellbore casing within and 
coupling the first wellbore casing to the borehole, means for positioning a second wellbore casing within 
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the borehole that overlaps wifli and is coupled to die first wellbore casing, means for positicming a tubular 
liner witiiin die borehole that overlaps with and is coupled to at least a portion of &e second wellbore 
casing, means for extending the lengtfi of the borehole, means for decoupling die tubular liner from die 
second wellbore casing and removing the tubular liner from die borehole, and means for positioning a third 
wellbore casing within the bordiole that overlaps with and is coupled to; the second wellbore casing. In an 
exemplary embodiment, flie system fiirther inchides means for radially e;q>anding and plastically deforming 
the overlapping portions of the first and second wellbore casings, and tneans for radially expanding and 
plastically the portion of the second wellbore casing that does not overlap wifli the first wellbore casing. In 
an exemplary embodiment, the inside diameters of the first wellbore casing and the second wellbore casing 
are substantially equal. In an exemplary embodimoit, die inside diameters of die first wellbore casing and 
die second wellbore casing are substantially constant. In an exemplary embodiment, the system fiirdier 
includes means for radially expanding and plastically deforming the ovttlapping portions of the second and 
diird wellbore casings, and means for radially expanding and plastically the portion of die diird wellborn 
casing tiiat does not overlap widi die second wellbore casing. In an exemplary embodiment, die inside 
diameters of die second wellbore casing and the diird wellbore casii^g are substantially equal. In an 
exemplary embodiment, the inside diameters of die second wellbore casing and the diird wellbore casing 
are substantially constant. In an exemplary embodiment, the system fiirdier includes means for radially 
expandmg and plastically deforming die overlapping portions of die second and diiid wellbore casings, and 
means for radially expanding and plastically die portion of the third wellbore casing that does not overlap 
widi the second wellbore casing. In an exemplary embodiment, the insjde diameters of die first, second, 
and third wellbore casings are substantially equal. In an exemplary embodiment, the inside diameters of 
the first, second, and third wellbore casings are substantially constant. 

[0027] It is understood that variations may be made in the foregoing witfiout departing from die scope 
of die invention. For example, the teachings of die present illustrative embodiments may be used to 
provide a wellbore casing, a pipeline, or a structural support. Furthermore, the elements and teachings of 
the various illustrative embodiments may be combined in whole or in part in some or all of the illustrative 
embodiments. 

[0028] Although illustrative embodiments of the invention have been shown and described, a wide 
range of modification, changes and substitution is contemplated in die foregomg disclosure. In some 
instances, some features of die present invention may be employed without a corresponding use of die 
odier features. Accordingly, it is appropriate that die appended claims be construed broadly and m a 
manner consistent with the scope of the invention. 
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1 . A method of forming a wellbore casing within a borehole that traverses a subterranean 
formation, comprising: 

positioning a first wellbore casing witfiin and coupling the first wellbore casing to the 
borehole; 

positioning a second wellbore casing within tibe borehole that overlaps with and is coupled to 

the first wellbore casing; 
positioning a tubular liner within the borehole that overlaps with and is coupled to at least a 

portion of the second wellbore casing; 
extending the length of the borehole; 

decoupling tfie tubular liner from the second wellbore casing and removing the tubular liner 
from the borehole; and 

positioning a tliird wellbore casing withm the borehole that overlaps with and is coupled to the 
second wellbore casing. 

2. The metliod of claim I, further comprising: 

radially expanding and plastically deforming die overlapping portions of the first and second 
wellbore casings; and 

radially expanding and plastically the portion of the second wellbore casing that does not 
overlap with the first wellbore casing. 

3. The method of claim 2, wherein the inside diameters of the first wellbore casing and the 
second wellbore casing are substantially equal. 

4. The method of claim 3, wherein the inside diameters of the first wellbore casing and the 
second wellbore casing are substantially constant. 

5. The method of claim 1, further comprising: 

radially expanding and plastically deforming the overlapping portions of tlie second and third 
wellbore casings; and 

radially expanding and plastically the portion of the third wellbore casing that does not overlap 
with the second wellbore casing. 
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6. The method of claim S, wherein the inside diameters of the second wellbore casing and the 
third wellbore casing are substantially equal. 



7. The method of claim 6, wherein the inside diameters of the sepond wellbore casing and the 
third wellbore casing are substantially constant. 

8. The method of claim 2, further comprising: 

radially expanding and plastically deforming the overlapping plortions of the second and third 

wellbore casings; and ! 
radially expandmg and plastically the portion of the third wellliore casing that does not overlap 

vnih die second wellbore casing. 

9. The method of claim 8, wherein the inside diameters of the fir^ second, and third wellbore 
casings are substantially equal. 

i 

] 0. The method of claim 9, wherein the inside diameters of the fir^t, second, and third wellbore 
casings are substantially constant. 

11. A system for forming a wellbore casing within a borehole that {traverses a subterranean 
formation, ccnnprising: ! 

means for positioning a first wellbore casing within and coupling tlie first wellbore casing to 
the borehole; 

means for positioning a second wellbore casing within the borehole that overlaps with and is 

coupled to the first wellbore casing; 
means for positioning a tubular liner within the borehole that ojverlaps with and is coupled to at 

least a portion of the second wellbore casing; 
means for extending the length of the borehole; 

means for decoupling the tubular liner from the second wellbote casing and removing the 

tubular liner from the borehole; and 
means for positioning a third wellbore casing within the borehole that overlaps with and is 
coupled to the second wellbore casing. 1 

1 2. The system of claim 1 1 , further comprising: 

means for radially expanding and plastically deforming the overlapping portions of the first 
and second wellbore casings; and 
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means for radially expanding and plastically the portion of the second wellbore casing that 
does not overlap with the first wellbore casing. 

1 3 . The system of claim 12, wherein the inside diameters of the fiist wellbore casing and the 
second wellbore casing are substantially equal. 

14. The system of claim 13, wherein the inside diameters of the first wellbore casing and the 
second wellbore casing are substantially constant 

1 5. The system of claim 1 1, further comprising: 

means for radially expanding and plastically deforming the overlapping portions of the second 

and third wellbore casings; and 
means for radially expanding and plastically the portion of the third wellbore casing that does 

not overlap with the second wellbore casuig. 

1 6. The system of claim 1 5, wherein the inside diameters of the second wellbore casing and the 
third wellbore casing are substantially equal. 

1 7. The system of claim 16, wherein the inside diameters of the second wellbore casing and the 
third wellbore casing are substantially constant. 

1 8. The system of claim 12, further comprising: 

means for radially expanding and plastically deforming the overlapping portions of the second 

and third wellbore casings; and 
means for radially expanding and plastically the portion of the third wellbore casing that does 

not overlap with the second wellbore casing. 

19. The system of claim 1 8, wherein the inside diameters of the first, second, and third wellbore 
casings are substantially equal. 

20. The system of claim 19, wherein the inside diameters of the first, second, and tliird wellbore 
casings are substantially constant. 
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Fig. 3 
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Fig. 4 
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Fig, 5 
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Fig. 7 
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